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TI Production of 1 , 3 -propanediol from glycerol by recombinant bacteria 
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AB The present invention provides a process for the biotransformation of a 
carbohydrate carbon source to 1, 3 -propanediol using mixed yeast and 
bacterial cultures wherein the carbohydrate is first fermented to 
glycerol by the yeast cell and then converted to 1 , 3-propanediol by the 
bacterial cell containing an active diol or glycerol dehydratase enzyme 
in this process both the yeast and bacterial cultures are supported on 
the same carbon source, and 1 , 3-propanediol is isolated from the media. 
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TI Process for making 1, 3 -propanediol from carbohydrates using mixed 

microbial cultures 
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AB The present invention relates to a process for the production of 

1, 3 -propanediol by the fermentation of a 1 , 3 -propanediol -producing 
microorganism in a fermentation medium containing glucose, 

characterized 

in that the fermentation is carried out without mechanical agitation, 
with the maintenance of an air retention greater than or equal to 50%, 
expressed as the volume of gas relative to the total volume of the 
liquid phase of the fermentation medium, and with the maintenance of a 
high cell density and a microorganism viability value, determined by a 
test A, greater than or equal to 95%, preferably of between 95 and 99%, 
by controlling frothing in the fermentation medium. 
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AB Recombinant organisms are provided comprising genes encoding 

glycerol -3 -phosphate dehydrogenase, glycerol -3 -phosphatase, glycerol 
dehydratase and 1, 3 -propanediol oxidoreductase activites useful for the 
production of 1 , 3 -propanediol from a variety of carbon substrates. 
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AB A process is provided for the bioconversion of a carbon substrate to 
1, 3 -propanediol by a single organism utilizing either microorganisms 
containing the genes encoding for an active glycerol or diol 

dehydratase 

enzyme by contacting these organisms with a carbon substrate under the 
appropriate fermentation conditions. 
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MICROBIAL CULTURES. 
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AB Recombinant organisms are provided comprising genes encoding genes 

encoding glycerol dehydratase, 1 , 3 -propanediol oxidoreductase, a gene 
encoding vitamin B. sub. 12 receptor precursor (BtuB) , a gene encoding 
vitamin B. sub. 12 transport system permease protein (BtuC) and a gene 
encoding vitamin B. sub. 12 transport ATP-binding protein (BtuD) . The 
recombinant microorganism is contacted with a carbon substrate and 
1, 3 -propanediol is isolated from the growth media. 



